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FOLDING RIGID-BOTTOMED BOAT 

Technical Field and Background of the Invention 
[0001] This application is a continuation-in-part of applicant's prior patent 

application, serial number 09/537,337, filed March 29, 2000. 

[0002] The present invention is the result of the inventor's 30 years of experience 

with boats, including sailing, designing, and construction, combined with his survival 
experience in a conventional life raft. Generally, the stability, speed potential, load-carrying 
capability, and resistance to shipping water from waves and spray increase with a vessel's 
size. Although the safety, utility, and comfort of small craft therefore increase with size, 
increasing size creates problems for storage and transport, especially for auxiliary craft that 
must be carried aboard other boats, land vehicles, or aircraft. Many mariners are forced 
to carry auxiliary craft far smaller than the ideal because of limitations of onboard storage 
space. In addition, most mariners need launches (dinghies) for normal commuting 
between ship and shore, while many of these mariners should also carry conventional life 
rafts or boats for emergencies at sea, yet available space aboard too often makes the 
carrying of both a dinghy and life raft or life boat difficult if not impossible. The invention, 
allows mariners to store and/or transport in the same cubic footage a vessel roughly twice 
the length of a normal rigid boat, which provides roughly six to eight times the in-use 
volume, allowing mariners to carry significantly larger craft that enhance both routine and 
emergency capabilities of the craft. Alternatively, mariners may choose to carry twice as 
many auxiliary craft as they could by using typical rigid craft. The invention also allows 
boaters of every sort to more easily store or transport a wide variety of folding craft 
including but not limited to flat-bottomed, chined, round-bottomed, V-d, and stepped 
displacement and planing hulls to create dinghies, lifeboats, kayaks, canoes, barges, 
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prams, runabouts and a host of other types with enhanced capabilities. As used herein the 
term "FRB" refers to "folding rigid-bottom boat." 

[0003] Other inventions designed to reduce the storage and/or transport 

requirements of boats include inflatable boats such as folding rigid inflatable boats (FRIB), 
folding rigid boats, take-apart nesting rigid boats, rigid-bottomed inflatable boats (RIBs) and 
folding rigid-bottomed inflatable boats. The latter utilize fabric hinges closely associated 
with waterproofing schemes and full-width bulkheads the tops of which must be straight 
and positioned precisely at a height just above the rigid bottom elements and below the 
inflatable topsides. Inflatable boats with no rigid bottoms provide very limited speed 
potential in all but very light conditions except under engine power, especially poor 
performance under sail or oars, and poor directional control in all conditions. They are also 
vulnerable to total failure from a puncture or two as well as significant degradation from 
beaching and other sources of chafe. RIBs maintain better performance characteristics 
while in use and some models reduce volume when stored, but stored length always 
remains the same. 

[0004] Folding rigid boats such as U.S. Patent No. 4,671,202 shorten the stored 

length of a vessel, but they do not reduce the volume because the hinge fulcrum must rest 
above the uppermost extended topsides. They also require the above referenced full-width 
bulkheads, usually at a height equal to the uppermost extended topsides, and must be 
secured in an in-use position with hardware before use is possible. Take-apart boats, 
including rigid boats that disassemble so one part may "nest" in another, or other flexible- 
skinned craft that are made usable with an internal framework, can be disassembled to 
reduce stored volume while maintaining performance advantages in use, but they all 
require complicated assembly and/or full-width bulkheads. Two folding RIB designs are 
known (Kirby; patent #4,597,355, and the English Tinker™ folding RIB), which do reduce 
the volume and length of the stored vessel while maintaining performance advantages, but 
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both are dependent upon fabric hinges that are integrated with waterproofing of the joint 
between bow and stern elements and inflatable uppermost topsides. Their rigid bottoms 
also are specified to be shallow-V-bottomed so that all applications require the inflatable 
tubes to rest in the water, at least through the after sections, where they are more 
vulnerable to chafe from beaching or other similar events. A single hole in the uppermost 
topsides also renders these craft virtually unusable. They also depend upon the described 
full-width bulkheads. Most importantly, the fabric hinges on these boats are more prone 
to stretch and deterioration than hinges made of rigid materials, producing a boat that is 
less rigid in a seaway and shorter lived than the invention. Also of primary importance, in 
these folding RIB designs, the hinge, waterproofing and uppermost topside tubes are 
connected or in very close proximity, making them fully integrated components that require 
closer tolerances than FRB during manufacture. The full integration of hinge, 
waterproofing and inflatable uppermost topsides makes disassembly of one part 
impossible without completely disrupting the integrity of another and for all intents and 
purposes, destroying it. This makes it virtually impossible to repair or replace critical 
components without repairing and replacing all the others. Repairs and/or improvements 
requiring replacement of critical parts, therefore, become more expensive and difficult than 
for a FRB design, and are virtually impossible except by the manufacturer. 
[0005] Full-width bulkheads with straight tops in the various boat configurations 

noted significantly limit the possibilities for arranging the interior of the boat and prevent 
application to many configurations, such as kayaks in which passengers sit in a centralized 
position and low in the boat. 

[0006] To overcome all limitations of the aforementioned boats, including other 

folding RIBs, a new approach was necessary which addresses separately the requirements 
for hinging, waterproofing, and providing sufficient buoyancy to carry a load. The invention, 
FRB, is unique in that these requirements are met with independent features. This, in 
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contrast to prior boats, makes the invention more adaptable to different boat configurations 
that can suit the diverse needs of various mariners. It also dramatically improves the 
invention's long-term reliability, and facilitates quicker and less expensive repairs or 
improvements. 

[0007] Only hinged folding boats can be deployed for use without complicated 

assembly, and FRB is among these few designs, but it also differs from them in significant 
ways. 

[0008] FRB is the only RIB that benefits from the rigidity, strength, and longevity of 

rigid hinges, like some folding rigid boats, but unlike rigid boats, the fulcrum of the hinge 
element(s) of FRB rests significantly below the uppermost extended topsides, allowing the 
boat to fold into a much smaller volume as well as length. 

[0009] Unlike other folding RIB designs, FRB's hinge element(s), any required 

waterproofing of the joint between bow and stern elements, and inflatable (or fabric skin) 
uppermost extension of the topsides are completely independent of and unattached to one 
another, with the noted exception of a small section of gasket bonded to the bottom of the 
uppermost flexible topsides, the components of which can be separated without destroying 
the mating component. This separation of functions and the devices designed to fulfill 
them dramatically increases the flexibility of design to suit different boat configurations, 
interior arrangements, hinge and waterproofing mechanisms, and manufacturing 
processes, and therefore its performance in any specific application. Numerous hinge 
styles, uppermost topside configurations and waterproofing mechanisms can be employed 
if desired. Optional waterproofing gaskets and membranes, may best suit designs with a 
need to keep mating bulkheads or frames near or below the waterline, for example. In 
other applications, a non-waterproofed joint combined with double-bottom with sealed or 
sealable compartments with sufficient volume to float the designed load are most 
appropriate. Such a design is highly desirable for boats designed to negotiate surf or white 
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water where substantial water routinely enters the boat over the topsides, in which case 
it is desirable to drain the water as quickly as possible through the bottom. Obviously, such 
flexibility allows designers to optimize each design for particular uses. 
[0010] Equally important, any degradation or failure of any single element has no 

deleterious effect on any other. If, for example, a hinge element fails, the fabric upper 
topsides and waterproofing of the joint remains unharmed, and vise versa. This 
dramatically improves the invention's reliability. 

[0011] Finally, as time passes and components either require replacement or it is 

desirable to replace them with refined components, each can be independently replaced, 
unlike other folding RIBs and prior art in which hinges, waterproofing and inflatable tubes 
are integrated and permanently bonded together. In order to repair or replace a single 
component in these other designs, one must completely disrupt and virtually destroy the 
other key components. By separating functions, the invention allows even end-users in 
remote locations to repair or improve their boat. This not only increases the functional life 
span of the boat but it also reduces repair costs and eliminates any need to return 
damaged boats to the builder for repair. 

[0012] Furthermore, the hinge elements can be mounted independent of any mating 

bulkheads or frames between said elements, again allowing greater openness and 
flexibility of the interior design. The topsides of the FRIB may either be composed of the 
typical RIB inflatable tubes, or they may be composed of "pop-up" fabric topsides 
supported by a collapsible, rigid-gunwale element and supporting struts. 

Summary of the Invention 
[0013] Therefore, it is an object of the invention to provide a rigid-bottomed water 

craft with significantly reduced volume while stored relative to its dimensions when 
unfolded and ready for use, while simultaneously maintaining enhanced performance 
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characteristics such as speed, tracking, maneuverability, and stability of other rigid- 
bottomed craft, whether powered by oar, paddle, sail, engine, kite or other means. 
[0014] It is another object of the invention to provide a foldable water craft that may 

be adapted to the widest possible number of hull shapes and boat types to meet the needs 
of various types of mariners. 

[0015] It is another object of the invention to provide a foldable water craft that does 

not require complicated assembly for use. 

[0016] It is another object of the invention to provide a foldable water craft with 

enhanced strength, durability, and stiffness through the use of a rigid bottom and rigid 
hinge elements, as opposed to fabric. 

[0017] It is another object of the invention to provide a foldable water craft with hinge 

and upper topsides components that are installed and function completely independently 
of one another in order to enhance their reliability, functionality, applicability to different 
configurations, and the cost and ease of repair, replacement, and/or upgrading of any 
component. 

[0018] It is another object of the invention to provide a foldable water craft with 

optional gasket waterproofing that is completely independent of the hinge element and is 
only bonded to the flexible upper topsides in a relatively small area in order to enhance 
their reliability, functionality, applicability to different configurations, and the cost and ease 
of repair, replacement, and/or upgrading of any component. 

[0019] These and other objects of the present invention are achieved in the 

preferred embodiments disclosed below by providing a folding, rigid-bottomed boat for 
routine or emergency use, the boat including a rigid hull bottom with complementary bow 
and stern sections joined along common, centrally disposed joint edges and a hinge 
element the hinge-pin axis of which extends from port to starboard along the centrally 
disposed joint edges and pivotally connecting the bow and stern sections together for 
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permitting the bow and stern sections to be folded onto themselves into a storage or 
transport configuration and into an unfolded, deployed or in-use configuration. The boat 
also includes flexible upwardly extending topsides extending around at least the sides and 
bow of the hull (and may enclose the entire perimeter) for providing additional upwardly 
extended freeboard during deployment and to further provide rigidity to the hull when the 
boat is in the deployed mode, while allowing the boat to fold when the uppermost topsides 
are collapsed. 

[0020] Preferably, the hinge element is composed of a pair of conventionally styled 

rigid hinges positioned towards the outboard edges of the centrally disposed joint. 
[0021] According to another preferred embodiment of the invention, the flexible 

uppermost topsides are composed of an inflatable tube composed of a waterproof, airtight 
fabric or film, and that can be sectioned to provide protection of its reserve buoyancy 
should the tube be holed. 

[0022] According to another preferred embodiment of the invention, one or more 

sealed or sealable waterproof compartments are provided in the boat's bottom that enclose 
a volume that displaces a weight of water equal to or exceeding the weight of the boat in 
addition to the intended passengers and equipment, thereby eliminating the necessity for 
any waterproofing of the laterally disposed joint. 

[0023] According to another preferred embodiment of the invention, the sealed or 

sealable waterproof compartments include hatches through which users can access at 
least portions of the waterproof compartment or compartment for the storage and retrieval 
of auxiliary equipment or supplies. 

[0024] According to another preferred embodiment of the invention, a waterproofing 

gasket is employed to reduce or eliminate water from penetrating the centrally disposed 
joint to the interior of the boat. Preferably, the gasket is bonded to one mating frame or 
bulkhead between bow and stern elements, and stretches from port to starboard, joining 
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the mating frames or bulkheads at their extreme outermost and uppermost points where 
the gasket also is bonded to the bottom side of the collapsible uppermost topsides. 
[0025] According to another preferred embodiment of the invention, the 

waterproofing gasket is composed of dual gaskets that provide a backup waterproofing 
barrier should one gasket fail or become damaged. 

[0026] According to another preferred embodiment of the invention, a supplemental 

securing mechanism secures the bow and stern elements together to further help to make 
rigid the boat bottom when the boat is in the unfolded use configuration. 

Brief Description of the Drawings 
[0027] Some of the objects of the invention have been set forth above. Other 

objects and advantages of the invention will appear as the description proceeds when 
taken in conjunction with the following drawings, in which: 

[0028] Figure 1 is a side elevation of a preferred embodiment of the invention with 

inflatable uppermost topsides; 

[0029] Figure 2 is a side elevation of an optional embodiment of the invention with 

flexible-sheet uppermost topsides; 

[0030] Figure 3 is a cross-sectional view substantially along line A — A' of Figure 4 

of the hinged rigid-bottom of the invention with uppermost topsides not shown to clarify the 
method of folding the boat; 

[0031] Figure 4 is a top plan view of the invention with the preferred embodiment of 

inflatable uppermost topsides above and the rigid portion of the hull bottom (inflatable 
topsides not shown for clarity) below, plus the preferred outboard-hinge configuration 
utilizing scissor-like hinges; 

[0032] Figure 5 is a top-plan view of the invention similar to Figure 4 but with the 

optional embodiment of flexible-sheet uppermost topsides shown above and the rigid 
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portion of the hull (flexible-sheet topsides not shown for clarity) below, plus the preferred 
outboard-hinge configuration utilizing butterfly-style hinges; 

[0033] Figure 6a is a cross-sectional midships view substantially along line B — B' 

of Figure 4 showing a preferred embodiment of the boat with preferred outboard hinges 
showing scissors-style hinges. 

[0034] Figure 6b is a cross-sectional midships view substantially along line B — B' 

of Figure 4 showing a preferred embodiment of the invention with inflatable uppermost 
topsides and preferred outboard hinges showing butterfly-style hinges; 
[0035] Figure 7 is a cross-sectional midships view substantially along line C— C of 

Figure 5 showing an optional embodiment of the invention with flexible-sheet uppermost 
topsides, also showing an optional piano-style hinge; 

[0036] Figure 8 is a perspective of the invention with the preferred inflatable 

uppermost topsides deflated and the boat in the folded configuration showing the preferred 
waterproofing gasket configuration; 

[0037] Figure 9 is a perspective of the invention with the preferred inflatable 

uppermost topsides deflated and the boat in the folded configuration showing an optional 
waterproofing gasket configuration; 

[0038] Figure 10 is a partial cross-sectional detail view taken along line B — B' of 

Figure 4 showing the preferred embodiment of inflatable uppermost topsides, outboard 
hinge, and waterproofing gasket configuration; 

[0039] Figure 11 is a partial cross-sectional detail view taken along line B — B' of 

Figure 4 showing the preferred embodiment of inflatable uppermost topsides and outboard 
hinge with an optional waterproofing gasket configuration; 

[0040] Figure 1 2 is a partial cross-sectional detail view taken substantially along line 

C — C of Figure 5 showing the optional embodiment of flexible-sheet uppermost topsides 
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and one waterproofing gasket configuration, but with scissor-style outboard hinges unlike 
the butterfly-style hinges shown in figure 5. 

Description of the Preferred Embodiment and Best Mode 
[0041] Referring now specifically to the drawings, the preferred embodiment of the 

invention is shown in Figures 1,3,4, 6a, 6b, 8, and 1 0. As shown in Figure 3, the unfolded 
use configuration of the boat 1 is indicated by solid lines and labeled OPEN; the closed 
configuration for storage and transport is indicated by phantom lines and is labeled 
CLOSED; rotational lines along which the bow element 3 moves as the boat transitions 
from the OPEN to CLOSED positions are indicated by a lifted phantom bow and arrowed 
arcs. 

[0042] As shown in Figures 1 through 12, the boat 1 features a rigid bottom hull 

2 — i.e.; one composed of fiberglass reinforced plastic or other composite material (aramid 
or carbon reinforced laminates included), molded or cast PVC (polyvinylchloride) or similar 
plastic, wood, metal or other relatively stiff material — in order to enhance the water craft's 
performance while in use. The hull may be V-bottomed, round-bottomed, step-planed or 
otherwise shaped to be propelled by oars, paddle, sail, engine or other means. 
[0043] As shown in Figures 1 through 5 plus 8 and 9, the hull 2 is composed of at 

least two elements, a bow element 3 and stern element 4 joined together along laterally 
disposed joint 5 with edges 6 and 7, respectively, running across the boat 1 from port to 
starboard and allowing one element to fold across the other after the uppermost topsides 
9 are collapsed. In some designs, there may be more than one joint 5, allowing both ends 
of the boat to fold towards the middle. Said joint edges may be composed of bulkheads 
or frames 8 to adequately stiffen the joint 5 and carry waterproofing structures, but the joint 
edges may be composed only of the outside hull 2 when combined with the below- 
described waterproof compartment(s) 14. 
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[0044] As shown in Figures 1 through 12, collapsible uppermost topsides 9 are 

secured to and extend around at least the sides and bow of the hull 2 (the transom may 
extend to the uppermost topsides' full extension for some boat configurations). The 
uppermost topsides 9 are preferably formed of a waterproof and airtight film or fabric such 
as Hypalon™ or PVC film. 

[0045] As shown in Figures 1, 4, 6, 8, 9, 10 and 1 1, the uppermost topsides 9 are 

preferably composed of an enclosed inflatable tube 10. 

[0046] As shown in Figures 2, 5, 7, and 12, alternatively, the uppermost topsides 9 

may be composed of a sheet or multiple sheets of film or fabric 1 1 supported by a rigid 
gunwale 12 that is hinged in line with the transverse joint 5, the hinge and gunwale of which 
are held in the in-use deployed position with struts or similar 13. 

[0047] As shown in Figures 3 through 12, another preferred embodiment of the 

invention includes one or more sealed or sealable waterproof compartments 14 in the 
boat's bottom 2 that enclose a volume that displaces a weight of water equal to or 
exceeding the weight of the boat plus intended passengers and equipment, thereby 
eliminating the necessity for any waterproofing of the laterally disposed joint 5. 
[0048] As shown in Figures 3 through 7, the preferred embodiment includes hatches 

15 through which users can access at least portions of the waterproof compartment(s) 14 
and in which auxiliary equipment may be stored. 

[0049] As shown in Figures 3 through 12, hinge element 16 connects the bow and 

stern elements 3 and 4, respectively, along the joint 5, and allows them to fold for storage 
and transport or open for the in-use or deployed configuration. The hinge element 16 is 
located well below the uppermost extension of the topsides as when the boat is in its in use 
configuration, allowing the boat to fold into a smaller volume, unlike prior art that describes 
folding rigid boats with rigid topsides. The hinge element 16 also is composed of rigid 
structural material such as cast plastic, reinforced composites or metal with a similarly 
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constructed hinge pin, providing a longer-lasting and structurally superior hinge less prone 
to environmental degradation, wear, and failure compared to fabric or other flexible hinges, 
and will provide more stability to the shape of the unfolded and deployed craft, especially 
when it is exposed to a seaway over an extended period. Furthermore, unlike prior art 
describing folding rigid inflatables, the hinge element 16 is fully independent of any 
waterproofing mechanism and the flexible uppermost topsides 9, and may be mounted 
independent of any mating frames or bulkheads 8, thereby reducing the complication and 
cost of repairing or replacing one or more of the boat's components and eliminating the 
failure of other components if a single component fails. The independence of the hinge 
element 16 also allows the use of a much wider number of hinge-style and boat 
configurations. The hinge-pin axes run parallel to (and in plan view, directly above) joint 
5 at a position slightly above the uppermost point of the boat's bottom 2 at joint 5 (which 
provides a small space in which to fold the flexible topsides 9) and well below the 
uppermost extension of the flexible topsides 9. 

[0050] As shown in Figures 3 through 12, the preferred configuration includes two 

conventionally styled rigid hinges installed in the proximity of the outboard edges of joint 
5. Any pair of conventionally styled hinges style such as scissor-style hinges 17 (Figures 
3, 4, 6a, and 8 through 12), butterfly-style hinges 18 (Figures 5 and 6b) that utilizes a 
relatively short hinge pin may be used. The hinge may be mounted to the hull 2 or other 
structure, such as the top of waterproof compartments 14, allowing the much reduced size 
or elimination of mating frames or bulkheads 8, unlike prior art, which allows the maximum 
number of interior configurations. As shown in Figure 7, optionally, a single piano-style 
hinge 19 running along a substantial span of joint 5 may be used, and the mount of any 
hinge element may include mating bulkheads or frames. 

[0051] As shown in Figures 3 through 5 plus 8 through 12, a waterproofing gasket 

20 is preferably employed to reduce or eliminate water from penetrating joint 5 to the 
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interior of the boat 1 . The preferred embodiment of the gasket is bonded to one mating 
frame or bulkhead 8 and stretches from port to starboard, joining the mating frames or 
bulkheads 8 at their extreme outermost and uppermost points 21 where the gasket 20 also 
is bonded to the bottom side of the collapsible uppermost topsides 9. The gasket 20 
thereby fills the gaps between the mating frames or bulkheads 8 and between said frames 
or bulkheads and the collapsible uppermost topsides. 

[0052] The preferred embodiment of the gasket 20a is shown in Figures 8 and 10 

and includes dual gaskets that provide a backup waterproofing barrier should one gasket 
fail or become damaged. 

[0053] An alternative embodiment of the gasket 20b is shown in Figures 9, 1 1 , and 

12 and includes a single gasket to simplify construction. 

[0054] As shown in Figures 3 and 4, the preferred embodiment includes a 

supplemental securing mechanism 22 to secure the bow 3 and stern 4 elements when the 
boat is in the unfolded use configuration. Such a mechanism may be fashioned from a 
threaded stud attached to the bow 3 or stern 4 element and mating nut retained by the 
opposite bow 3 or stern 4 element, or it may be formed using a quick-release clip or similar 
scheme to hold both elements 3 and 4 together when the boat is in its unfolded in-use 
configuration. 

[0055] A boat apparatus is described above. Various details of the invention may 

be changed without departing from its scope. Furthermore, the foregoing description of 
the preferred embodiments of the invention and the best mode for practicing the invention 
are provided for the purpose of illustration only and not for the purpose of limitation, the 
invention being defined by the claims. 
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